We experimentally demonstrated a novel refractometric sensor based on a coated optical microfiber coil resonator which is robust, compact, and comprises an intrinsic fluidic channel. The measured sensitivity has an excellent agreement with theoretical predictions. Subwavelength-diameter optical microfibers are ideal sensor elements because of low cost, low loss, and very large evanescent fields [1] [2] [3] . Recently, a new high-sensitivity sensor based on optical microfiber coil resonator [4] [5] [6] has been presented [7] ; optical microfiber coil resonators do not exhibit the input/output coupling problems experienced in other high-Q resonators because the fiber pigtails at the extremities of the resonator have a launching and collection efficiency close to unity. The proposed optical microfiber coil refractometric sensor (OMCRS) has a microfluidic channel for the analyte delivery ( fig. 1a ) and has small size, high sensitivity, high selectivity, and low detection limits. It is also strong and portable because it is coated and embedded in a polymeric host. 3D microfiber microcoil resonators have been experimentally demonstrated by wrapping microfibers on a rod [8] and coating them with Teflon [9] or immersing them in a low refractive index liquid [10] . The OMCRS has been obtained from an embedded 3D microfiber microcoil resonator by removing its supporting rod. In this letter, we firstly demonstrated an OMCRS based on a Teflon-coated 3D microfiber coil resonator.
The OMCRS was fabricated as follows: first, a microfiber was fabricated with the so-called flame brushing technology. The length L and radius r of the uniform waist region of the fabricated microfiber were 50 mm and ~1.25µm respectively. The microfiber was then wrapped on a 1mm-diameter PolyMethylMetAcrylate (PMMA) rod. PMMA is a polymer with an amorphous structure which is soluble in Acetone. The whole structure was repeatedly coated by the Teflon solution 601S1-100-6 (DuPont, USA), in order to form a protective embedding layer as thick as possible. The overall drying time in air depends on the number and thickness of the embedding Teflon layers and it is in the range of hours. The dried embedded microcoil resonator was then left into acetone to dissolve the support rod. The whole PMMA rod was completely dissolved in 1-2 days at room temperature. At last the OMCRS sensor with a ~1mm-diameter microchannel and two input/output pigtails was obtained. The picture of the sensor is shown in Fig. 1b . The sensors consist of a microfiber resonator with five turns and a microfluidic channel inside. The adjacent microfibers are very close and the major coupling area is in the middle.
The spectrum of a multi-turn microfiber coil resonator is very complicated. The transmission T is a function of propagation constant
, where n eff is effective index and λ is wavelength; any change of the analyte refractive index will lead to a change of the effective index n eff of the propagating mode, thereby shifting the mode relative to the resonance and thus modifying the transmission spectrum. Because of the interface with the analyte, the mode propagating in the coated microfiber experiences a refractive index surrounding similar to that of a conventional D-shaped fiber [11, 12] . The mode properties are particularly affected by two parameters: the microfiber radius r and the coating thickness d between the microfiber and the fluidic channel ( fig. 1a) . We evaluated the effective index n eff of the fundamental mode propagating in the optical fiber nanowire by a finite element method with the commercial software COMSOL3.3. The fundamental mode is the one with the largest propagation constant and the only mode that is well confined in the vicinity of the microfiber [11, 12] . Generally, n eff increases with n a , and increases more sharply for smaller d because in this case a larger fraction of the mode is propagating in the analyte. In the OMCRS we fabricated d~0. and Methanol, where the IPA had the following percentages: ①60%, ②61.5%, ③63%, ④64.3%, ⑤65.5%, ⑥ 66.7%, ⑦67.7%. The IPA/methanol ratio was increased by adding small calibrated IPA quantities to the solution in a position far from the sensor. The refractive indexes of IPA and methanol at 1.5mm are 1.364 and 1.317 respectively [13] . The sensor was connected to an Erbium-doped fiber amplifier and an optical spectrum analyzer and then immersed into the mixtures. Fig. 2a shows the resonator spectrum in the mixture having different ratios: the resonator peak shifts towards longer wavelengths for increasing mixture refractive indexes. Fig. 2b shows the wavelength shift measured (dashed lines) and calculated (solid lines) for r=1250nm, 1500 nm when d=0. The profile is steeper for smaller r. The simulation shows the radius is about ~1250 nm, which excellently agree with experimental results. The small difference observed in figure 2 has been attributed to the uneven profile of the microfiber diameter, to the imprecise winding of the microcoil resonator and to the roughness of the channel inner surface. The sensitivity is defined as the slope of these lines [12] , which is larger when the diameter of microfiber is smaller or the mixture refractive index is high. From figure 2 the sensitivity was evaluated to be about 40 nm/RIU. This could be improved to ~10 3 nm/RIU using thinner microfibers and fabricating microcoil resonators with higher Q-factor (which is ~10000 in this experiment). Another factor which has probably affected the sensor sensitivity and detection limitation is the lack of smoothness of the inner wall surface, possibly due to PMMA residues on the surface of the channel or to the original roughness of the PMMA support rod.
In summary, a new refractometric sensor based on microfiber coil resonator was experimentally demonstrated, and a sensitivity of about 40 nm/RIU recorded. High sensitivity and lower detect limitation can be achieved by improving the manufacture technology. Spectra of CMCRS in IPA/Methanol solutions containing: 1) 60%, 2) 61.5%, 3) 63%, 4) 64.3%, 5) 65.5%, 6) 66.7%, and 7) 67.7% of IPA respectively.
